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(64) SoGd fuel effect 988 fires 

(57) A coal and/or tog effect gas fire 
oomprises a gas burnerfbmned by at 
least one member (2) having a plurality 
of bores (3) fbmied therein, which 
bores (3), in use, feed a gas/air mix. A 
plurality of coal and/or log elements (4) 
are located above the member (2) adja- 
cent to the outlets of the bores (3). 
Realism can be enhanced by buming 
nest gas passing through passages in 
the coal and/or log elements (4). 
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SPECIFICATION 

bnprovaments relating to coal-effect gas fires 

5 The present invention relates to coal-effiBCt gas frres. 

Coal-effect gas fires are knovwi. One such known Are has a gas burner located beneath a grid upon which 
coal or log elements usually made of a ceramic are either scattered loosely or fixed to provide a desired fiiel 
arrangement In use the gas flames heat the grid and pass therethrough to heat the coal and^or log elements. 
•A Clements glow red as they are heated to thus produce the effect of a coat or log fire 

10 the ftjel elements and grid serving as radiant elements to provide tha required heat However, such a ooal 
. effect fire lacks the wispy or soft flames which lick around the coal or logs in a real coal or log fire, and the 
appearance of a hot fuel bed, and thus such a coal effect fire lacks realism. Such wispy flames can be 
produced by suitable aeration of the gas prior to combustion. 
• ^[^^*^ combustion performance, the optimum aeration of the gas is selected and In one form of 
15 ooaleffectfire, wispy orsoftflamesareaddWonally produced bythebuming of neatgasfrom gas Jets 
randomly spaced between the fuel elements. However, these neat gas flames can produce soot particulariv 
when burning hydrocarbon fuel gaaes. ^ 

The aim of the present invention is to provide a coal-effect gas fire wherein high heating efficiency is 
attainable together with the best possible realism. 
20 According to the present invention there is provided a coal and/or log effect gas fire comprising a gas 20 
burner formed by at least one member having a plurality of bores formed therein, which bores, in use feed 
the gas/air mix, a plurality of coal and/or log elements being located above the surfece of said member 
adjacent to the outlets of said gas/air mix feed bores. 
The coal or log elements are mounted on supports which may be leg-like projections of said elements or 
26 prolections from the burner surface. The elements are preferably spaced not less than 12mm and not more 25 
tfian 20mm above the burner surface. This preferred spacing allows for correct combustion, quietness and 
the required visual effect of a hot fiiel bed Smaller spacing can prevent complete combustion and cause the 
gas/air mix to burn noisily. A large spadng does not always provide for tha required visual effect 
Further, the said supports for the ooal or log elements are preferably spaced apart from each other b/a 
90 watance not less than 7mm, this minimum distance being necessary to ensure complete combustioa Also, 30 
for continuous unifomilty of flame, at least three gaa/^ir mbcfeed boras must be provided in the mInimiAn 
7mm spacing. 

As an alternative to the provision of coal or log element supports, the said at least one member of the 
aerated gas burner may have an undulating surface, the coal or log elements being supported between 
35 peaks and the troughs being deep enough as specified hereabove, to provide the required perft>rmance. 35 
Essentially though in this latter embodiment the coal or log elements must not block off any gas^alr mix feed 
bores. 

In use the ges/air mixture bums adjacent the said surface of said member, and around said coal and/or log 
elements. The heat generated by the flames is partially absorbed by the coal and/or log elements which act 
40 as radiant heating elements, and is partially reflected back to heat the said member which also acts as a 40 
radiantheating element There is thus a build up of temperature In the said member incorporating the gas/air 
mix feed bores, in the fuel above and on said member, and in the said coal and/or log elements, giving the 
effect of a hot ftjel bed. The primery aeration of the gas/air mix requires to be between 50% and 70% when 
using British natural gas, to obtain the hot fuel bed end suffident flame to give the appearance of burning 
46 fuel. Suitable pnmary aeration levels can be determined for other gases. This aeration level produces hot 45 
wispy flames around the coal and/or log elements thus enhancing the realism of the fire. The gas burnt is 
therefore used for heating purposes whilst still attaining the desired realism. Also, this build up of heat is 
^ quick, r»ulung in a fire which emits the desired heating effect In the best possible time from initial ignition. 

To enhance the realism of the fire wispy flames may also be produced on the surface of the Imitation logs 
50 orcoals by burning neat gas which passes through passages In the logs or coals, fed from a gas supply line. 50 
The neat gas thus bums at the exit of the passage or passages where it meets the hot combustion products 
from the said member and the relatively cold air passing over the fire. The efect of these Intennlngling xones 
is such asto produce long wispy orange coloured flame with a minimum amount of neat gas. A further 
n^ral effect is achieved by the neat gas diffusing along the log surface and burning slowly therein, the 
56 affected log area glowing In a cinderable fashion. To avoid soot formation the passages must terminate in 55 
the upper half of the log surface. 

The flanne appearance obtained from burning neat or aerated gas lacks the colours obtained from real live 
fuel fires. To overcome this the fuel can be coated, impregnated, or made from a solid Inorganic material 
which when subject to increased temperature will release sodium atoms and Impart a yellow colour to the 
00 sunoundings to give the appearance of a nonnal combustion flame. Altcmativehr the frjel elements can be 60 
hnprcgnated or made of this inorgank: material, or renewable inorganic material elements may be 
strategically located between the fuel elements. The inorganic solid shall consist of three types of material. 
1. As much sodium oxide as Is consistent wth the material being solid at the operating temperature. 
. - . niatcrial such as sjlira, a lumin a or calcia which are added to gh^e a suitable thennal 
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Zirconium, aluminium or any nofwojatllemetal which would displace sodium from Ita oxida. Thte 
component may be omitted if therebsa ^ent water in the surroundinn atmosphere 
To avoid a thermite reaction the aluminium can be substituted with Ironorarconium 

is avallab^to maintain electrical fl 

diffusion which must oourand the evaporation of the sodium atoms from the surface of the solid. Under 

'I^ "'^^'^"^ *^ *^">9m from atmospheric water. Alternatively, the 

replacing atoms could come from the metal partidas incorpoiatad. 

to T»»ei™^ri»l maybe made using anyconvemlonalfebrtcatlontai*nlquesuchasslnte^^ 

u8mo*eu«,alrawi»«ten8lsf6undlncOT^^ 10 

added when the molten material is cast into moulds. 

S'^lSl?^*".'" Alternatively said bores maybe randomly spaced apari These feed ' 

S!^^ t!^ " " ^""""'[*«'=f "P"" w'hich coal and/or log elements, preferably made from cemmicfibre. 
are located. To enable gas/air mixta bum frem all of the feed bores and thus produce the deslrad heat buOd 
« '"'''^"•^8^' Pl^"'^ s"rfa" ""V have upstanding projections integrally formed tharewtth 

andtor log e^ment may be provided with spikes which support eald elements above the planar w 

" |!gOgl^^";!yjjg°-^.P^^^ provide for a preferential gas^alr mixture « 

«ipp^ to certain regions to furtharanhance the realism of the outward appearance of thefiie ^ 
•nl!lll^l"^°" T equalVwell be applied to open front gasfirea or balanced flue gas fires. 
Thaiwese^ will n«irbelijrth8rdeacribed,by way of example, with reference tofte 

acoompanymg drawings. In whlch:- 

a^l^ta "''■'B'^ cnxsKiectionalviewof partofthe upperpartof the burner of Route 1, 
^/l9V/eJI« the same view as Figure 2. of a modified form of burner. 
Figure 4 is the same view as Rgure 2, of a further modified form of burner 
^ Figirc li fn" *""srammaticcross<«ctional view of a balancedflue gas fire'incorpoiating the burner of 35 

S^nJ^ b"™"^ constnicted according to the present Invention. 

^n^r ^ '^c^ "L'f '^'^ Bos/armlx feed bores 3 extend. Alternatively the feadboros 3 can 

^ 1'"' •i""'" ends of the bores or just thereabove 
Located above the planar surface of member 2 are a plurality of simulated log elements 4, each being made 

46 eLm^ri'^'cTbe u^^^^ 
jJ£S^'5S?ti^^^^^^ 

surfaceofmember2 le.the9asowlets,ofbetween12mmand20mm.lfspacingVislessthan 12mmthen ' 
" Xi^""!! ^Z'^y ""^ """"'"^ combustion does not necessarily talce place. Also, the d^iredTsiat 50 

lmS,r^^H^ '"""u"" '"""palatum build-up is not madily eJdent Farther, for 

drlli.!!'n!'th™*"'" embodiments of the present invention shown in Rgurea 3 and 4 of the accompanying ^ 

J^.ZT'^'^^i ^' "'"""a**" e'a'^ants 4 have support projections 4' integrally formed 

« . '^"''"^"'^'"'^"9 '"'««»2'lnthe surface of planar^ 

" aT™SrJ!^AdS''"'T''*T'2^ "'"suras 1 and 2 thus providing the requ.rSotful bad 60 
!^!^T^*^°"^ T'^'^'^ »^ P~'"''«''- these coalelements 4' being 

P'""»;"'r "^^2 and merely adding to realism or acting as supports for log 
2.n^*i^r . ^""^ ^ and Z Again a minimum ofthree gas/air mix feed bores are p«>\rtded botw4. 
supports, this being necessary for stable flames. •«»wiwn 

66 In the embodiment of Rgure 4, the member 2 has an undulatino surface, the log elements 4 being 
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supported on the peaks .6 and the throughs 7 being deep enough to provide the desired V and V spacings of 
Hgures 1 and 2 to thus ensure the hot fuel bed simulation. Care must be taken to prevent the log or coal 
elements frem blocking any of the gas/air mb( feed bores 3, 
In use, gas/air mix is fed to the plenum chamber 1 via pipe 6, the gas/afr mix passir>g along feed bores 3 
5 and being ignited on the surface of plate-like member 2. The gas flames generate heat beneath the log q 
elements 4, this heat energy being partially absorbed by the log elenients 4 which act as radiant heat 
elements and which glow red as per a real fire, when heated to a sufficient extent and t)emg partially 
reflected towards the member 2. Thus member 2 is heated as well as log elements 4, and also acts as a 
radiant heating element Due to this reflection there Is a build up of heat in the region of member 2 and log 
TO elements 4 which simulate the appearance of a hot fuel bed with sufficient flame to simulate burning fiiet io 
. The primary aeration of the gas also requires to be between 50% end 70% when using British natural gas, 
this aeration being necessary to obtain the hot fuel bed and sufTKient flame to give the appearance of 
burning luel and to produce hot wispy flames around the ooal and/or log elements (4«4') to thus enhance the 
realism of the fire. 

16 Wi8pyflamesmayalsobeproducedonthesurfaoeoftheimitatfonlogs4(8eeRgure6)bybuming neat 15 
gas whk:h passes through passage 9 in logs 4, the passage 9 being fad by a gas supply line 1 1. Any number 
of such passages 9 can of course be provided with their outiets 13 at random locations The neat gas thus 
bums at the outlet 1 3 where it meets hot combustion products from said member 2 (see arrow 1 5) and the 
relatively cold air passing over the tire (see arrow 17). The effect of these intermingling zones is to produce 

20 long wispy orange coloured flames utilising a minimum of neat gas. A further natural effect is achieved by 20 
the neat gas diffusing along the log surface and burning slowly therein, the affected log area glowing in a 
dnder-like manner. Soot formation is avoided by the passages opening in the upper half of a log. Preferably 
the gas supply line 1 1 connects with an enlarged portion 19 of the passage 9, on the underside of the log 4 by 
means of a platform 21 having an angled dome (12^) from which neat gas can l>e channelled along a desired 

2B direction. For the best flame effect the passages 9 should be not lees than 6 mm and not greater than 8 mm in 25 
transverse crDss-esctiorial dimension. 

The flame appearance obtained from burning aerated gas lacks the ooloure obtained from real live fuel 
fires. To overcome this the log anci^or coal elements 4 A' are coated wHh a solid inorganic material which 
when subjected to increased temperature will releese sodium atoms and impart a yellow colour to the 

30 aurroundings to give the appearance of a normal combustion flame. Alternatively the fuel elements can be 30 
impregnated or made of this inorganic material, or membere made of this inorganic material can be 
strategically placed between the fuel elements. In the latter case, for the best eflect the inorganic membera 
are preferably located on the boundary betwmn coot and hot gas regions. Thus the inorganic membere can 
be easily replaced when necessary. 

35 The Inorganic solid shall consist of three types of material:- 35 

(i) As much sodium oxide as is coruistent with the material being solid at the operating temperature of 
the fire, 

(ii) Other oxide material such as silica, alumina, or calcia which are added to give a suitable thermal 
stability. 

40 (iii) Particles of metal which are added to displace the sodium oxide from the solid. These can be iron, 40 
ziroonium, alumina or any non-volatile metal which would displace sodium from its oxide. This component 
may be omitted if there Is sufficlem water in the surrounding atmosphere. 
To avoid a thermite reaction the aluminium can be repleced with iron or zirconium. 

45 46 

Typical compositions would be> 

(a| 40% Sodium Oxide - NaaO 

50% Silica -SIOz 
60 10% Calcium Oxide -CaO 50 

' where water vapour from the surrounding atmosphere is the source of the displadng atom, i.e. hydrogen. 

(b) 33% Sodium Oxide - Na^O 

66 42% Silica -SIQa 55 

8% Calcium Oxide - CaO 
17% Aluminium Powder 

where aluminium atoms displace sodium. 
6C 60 
To avoid a thermite reaction, the aluminium could be replaced by other powdered metals e.g. zirconium. 
Iron. 

By adjustment of the refractory oxide, materials more suitable for higher temperature applications may be 
obtained. 
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Typically, 

(i) 40% Sodium Oxfde -NajO 
50% Silica -SiOj 

5 10% Zirconium Oxida -ZRO2 

where water vapour from the surrounding atmosphere Is the source of the displacing atom i.e. hydrogen. 

(ii) 30% Sodium Oxide ~ Ha20 
10 37% Silica - Si02 

8% Zirconium Oxide - Zr02 
25% Zirconium Metal 
Powder 



16 where Zirconium atoms displace sodium. 
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u I^fii-wo^ of the reachon is that sodium atoms may be displaced from inorganic solids If another atom 
S^!? 5'" neutrality and the temperature issuffictenttofadlitate both the solid state 

«™«»nwhichmustoccurandtheevaporationofthe6odiumatomsfr^^ Under 
20 certain circumstances the replacing atom can be hydrogen from atmospheric water. Alternatively the 20 
replaano atoms can come from the metal particles incorporated. 

th!!!t T ^.T'*'' U"?'"^ '"^ conventional fabrication technique such as sintering or melting using 

JLT^ raw matanalsfound m ceramics such as sodium carbonate, sand, clay, alumina, felspar etc. The 

^ S ° ^^T' '"^ ^''^^ Is made by the melting method, should be added 

26 when the molten matenal is cast into moulds. 

.il!® ^^^u"" ''i'"'®'^ fcribed hereabove can be used In open gas fires or in balanced flue gas fires 
scnemancally shown in Figure S. 



Tlie present Invention tfius provided a c»aI/log effect gas fire whti a stmulated hot fuel bed and realistic 

enlianced by incorporatino a simulated fuel element of approximate 



30 composition 
CLAIMS 



X MiU^t^Z^^ gasfire compnslnB a gas bumerfomM«J by at least one member having a 
35 p^urd%ofborK formed therein, which boras. In use, feed a gas^air mix, a plurality of coal and/or loo 
etements being located above the surface of said member adjacentto the outlets of said gas/talrmbcfeed 
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45 said member. 



26 



30 



35 



2. A gasfire as daimed in claim 1, in which the coal and/or log elements are made of a ceramic 

3. A gas fire as daimed In dalm 2, In whidi the coal and/or log elements are made of ceramicfibre 

^J^^ M 1"™. "u" °^ '^'"'^ ^ *° 3' *» «»' ""'I'orlog elements are mounted 40 

above the surface of said member by means of supports. 

elLeJa." *' ""P**"* *'y 'eo like projections of said 
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thi' « " Caimedin any one of the preceding claims, in which the elements are spaced not less 

than 12mm and not more than 20mm above the surface of said burner member 

oth^r^^a'di's^n^^J^s'^JK^^ 
" u.2ul2i™ Irf»~'1h."!!f I" 1?/"".*' «1*^"*«W«"P^rt8 arefom,ed by said burner member having an 

mitelllSill^tnd'^^^^^^ 

" — ILi ^ "'"''"^ in any one of the preceding daims, in which the coal and/or log elements are 

SSsdoSfl^^^r'* " '^'1*" ^''^''^'"^ to increased temperature releasesatoms 

Which colour the flame to give the appearance of a normal combustion flame. 

o J.- ^* "''^ -naterial Is a solid inorganic material whidi releases 

sodium atoms to impart a yellow colour to the flame «wnai wnicn releases 

Which, when heated, gives off sodium atoms to impart a yellow colour to the flame 
SHrtSwdf metaT oomprisinB sodium oxide, other oxide material for thermal stability, and 

66 16. AgaBl}reasdaimedln8nyoneoftheprecedingclaims,inwhlchsaidmemberi3arectangular, 66 
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piate-iike ceramic member m which a plurality of gas/air mix feed bores are provided, aafd member fomftlng 
at least part of a wall plenum chamber. 

16. A gas fire as claimed in claim 15, in which the bores are randomly spaced apart 

17. A gas fire as claimed in dalm 15 or 16, in which said plenum chamber is provided with one or more 

5 buffles. 5 

18. A gas fire as claimed in any one of the preceding claims. In which a passage for use in faedlng neat 
gas extends through a coal or log elementr said passage being connected to a gas supply line. 

19. A gas fire as claimed in claim IB, in which said passage has an outlet In the upper half of the element 

20. A coal and/or log effiact gas fire, constructed substantially as hereinbafbre described with reference to 

10 and as illustrated in the accompanying drawings. 10 
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